. FTIR spectra of PPS-4000 polyol (block curve) and PPS-4000-TPU (red curve).
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Figure S2.
H NMR spectra of PPS-4000 polyol
The structure of PPS polyols were further scrutinized by 1 H NMR. As exposed in Figure S2 , the peak at δ = 4.50 ppm (a') and 4.05 ppm (a) were attributed to the COOCH2─ methylene group segments in PDO. The peak at δ = 3.61 ppm (d) corresponds to the ─CH2OH methylene group segment in the PDO. The peat at δ = 2.57 ppm (b) was contributed to ─CH2─ in SA. Two distinct peaks at lower chemical shift ascribed to methylene group of ─CH2CH2OH in PDO appeared at δ = 1.82 ppm (c) and 1.71 ppm (c'), respectively.
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Figure S3.
1 H NMR spectra of PPS-4000-TPU.
1
H NMR was performed to confirm the successful formation of the desired PPS-x-TPUs, and Figure S3 shows the typical 1 H NMR spectrum of PPS-4000-TPUs. The peak at δ = 9.50 ppm (a) was contributed to N-H protons in the urethane bonds. The peak at 7.51ppm (d) and 7.18 ppm (c) were assignable to aromatic ring in MDI. The peak at δ = 4.13 ppm (f) corresponds to the ─CH2OC=O methylene group. The peat at δ = 3.87 ppm (b) belong to the Ar─CH2─Ar in MDI. The signals ranging from 1.6 ppm-2.7 ppm were assignable to the other ─CH2─ protons of PPS-4000-TPUs. The maximum strain at the deformation temperature
We used the programming the load to extend the sample, and just did both the first and second step of the shape memory test. If the load of the sample was over the hard segment burden and disrupted, the strain of the sample would be over the instrument limit and would lead to stop the test. Therefore, we should decrease the load which made the test successfully carry on, and then we could decide the maximum strain of the shape memory test. The summary of the test results is shown in Table S2 . Table S2 . The shape memory tests for PPS-TPUs at the deformation temperature.
PPS-x-TPUs maximum strain
PPS-1000-TPU 76% PPS-2000-TPU 82%
PPS-3000-TPU 95%
PPS-4000-TPU 144% 
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